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H*Mf#©«M] 

MtfSUJ TB (A) Xtt (B) 

(B) B»9*©fafB#-»2K:fl*©r$^«BWIcfcv^ l^b<li^M© 
7*;Bt©M&, »A. XBaHfltft#trT5/WJI^6ft | J. * 

[|f#3C2] TIS (A) Xtt (B) {Caitdt^^eSn-FtSDNA 

o 

(B) B»g*©|EW#*2K:B«<Dr^y»«»BK:fev^ l^b<tt^!5tM© 
W**3] TIB (a) Xt* (b) Cw-rDNAT?*6»**2fi*<DD 

NA„ 

(a) ffi^©IE^I## 1 K&+mXtm<D5?>* ^*#^3 7 7 9-5 7 6 1 
^^>5&SSSIB^I5:^tfDNAo 

(b) m#m<»mm&^ i cs^jmhhw©^ &s##3 779-5761 

[0 0 0 1] 

[ft#©t*ffi3 
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^0mmm^m.mm^^vr^ho tt, commit, mhtit^mrx^ 
mM<D#frbnm?zt-to^ mm\t^mmmxx\i^ 0 d©*^ mom 

jg^&tf&ffl2§£bT, PTS (phosphoenolpyruvate: carbohydrate phosphotr 
ansf erase system, X&phosphoenolpyruvate-sugar transport system) 

(JSAT* PTSlCoV^teU Escherichia coli and Salmonella Cullular and M 
olecular Biology, second edition, ASM (American Society for Microbiology 
) press o 

[0 0 0 3] 

PTsit m«<?>m (ptsd <om.Mtvywat. zti%v>mmmKm^ 
mm. x.v&«Dttmm&<Dmmcm*i;T^2>. ptsu Mfcfezmm-t 
So rcu p-EPtt,-*^*xy-,«/tr^if>»fc*i*. 

[00 04] 
PEP(MW) +«IGtt!B&*) "» 

[000 5] 

ptswu mmnoy^7.^j-^)^yn (#r. rpEPj £%v^„ 
* mm?*. m<Dvym<bit* m<Dmmmm&£vy*hxz>». z.n*><D-?u*. 

[00 0 6] ». 
x$/xUH7-3U (Escherichia coli) ^tfif;!/^^ • ^7>f ( 

Salmonella typhimurium) T*tt. PTS^tSfW^SH 

(1) PEP + E I-»P — E I + \f)V}^yWt 

(2) P — EI+Hpr-»P — Hp r+EI 

(3) P- 




(4) P-EIIA + EIIB->P-EIIB + EIIA 
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(5) p-eiib+h mmtu +EIIB+^-P 

[000 7] 

H*>/t*jre*U, flWPTS^/^I (gereral PTS protein) fc*tf 
[0 0 0 8] 

EII (X^^AII) ttPTS«IC»ll»T?*y. »CJ:oTV*<0* 

fcfc. EI, HPr, EIIA*tfEIIBft*bTfffc*l*. EII»K«»^«« 
[0009] 

EII©»H©*>f^tau ^>^-^PTSIC*&*l**©T?**^ A, B©W 

(iicjfetfiiD) &*?y J -xamMKm&hX^Z. 
'*■ [0 0 10] 

(Ptsl) tt*n-->^ W^*#*S*TV** (Saffen, E.W. et al 
J. Biol. Che.., 262, 16241-16253 (1987). De Reuse, H. and Danchin, A. 
, J. Bacteriol., 170 , 3827-3837 (1988)) . EIIICOVVC*, VKo*>* 

<DmX\*9U--y?2ftX^& (Saffen, E.W. et al., J. Biol. Che-., 262 
, 16241-16253 (1987). Erni, B. and Zanolari, B. , J. Biol. Che*., 261, 16 
398-16403 (1986). Nelson, S.0. et al., EMBO J., 3, 1587-1593 (1984) ) . 




11-189512 

fcV>#PTS (non-PTS) tf^&l-SfcOfcft'^T V>£o 
[0012] 

*«jfeai;«*«T5ttPTSIcWi-6W«B3tA/ , ev^v^ **Wtt. ay* 
[0 0 13] 

W* (flW¥5-M4858*, #^8-196280#) . f&IBDN A(jft©^ &6k 

4 0CD*-^''J-tO^-7^ (ORF-FU 0RF-F2, 0RF-F3&tf0RF-F4 
) m&hX^Z. (^F2#5/:x*9-«3-FbTV**fc»*S 

[0014] 

b*U **W#6tt. m<bi/*9*-**G*ZV***1>* @SIB0RF-F2tt 

5 1 IT'fc* (Gunaseakren, P., J. Bacterid. 172(12) 6727-35(1990)) 0K 
*fU 0RF-F2tf 3- Fl#Sr^^tt4 2 4 7Ui«i^«»^o 

. *bx. ^moty^^^m^^tiDN Amm. 2o©astbfc*n 

[0 0 15] 
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+kt>t>*amtt* tib (a) xi* (b) ^-r^>/^gr*fe6o 

(A) f2#I3l©SB#I## 2 lcfB«©7 S y 8fcIB#I&;£f5 9>rt9 K. 

(B) BHfl*©Bi#I#-&2K:lB*©7S ;»B05fcfcwt, l#b<tt««M 

©r^»©«fc *x*.n\* xttattMtrr^ywBJO^fe* 1 ^ 

[0 0 16] 

*JM»t*fe* TIB (A) Xtt (B) IC***>/t*Kfc3--K«'DNAfc 

(A) «SJ9*©»»#2ICB«©TS yWWWtfif^i'*. 

(B) ie^©BB^J##2tc|B^©r^^^SB^J^^^T. 13gb<fcm8tfB 

©7*/si©eik 4wd. xttafttWtrT^^WBWfrfeft 1 )* 

fro, e/n-^n-^tcijg^1-6?Stt«:^S^>/^S. 
falBDN A i: ttli> TIB (a) XI* (b) fcaVTDN Afr#tf fcftS. 
( a ) ffi#|:£©B!#J## 1 CSWMB0O© 3 ^ 3779-576 
1 fr e> 5 &g @B#! & * if D N A „ 

( b ) mmmommm^ i ts*-*- **«*!© e> 3779-576 

lfr£>fc5£gffi?!Ifc:*M> >^x>h^ffTfA-f^'J #>fXU fro, $/ 

[0 0 17] 

[#gt$!©|y6©?£JK] 

- * > # A©§c-fe^DN A(Di/ 3.9 i?jftfr?-©T8W£ £ PGR (jKU *9 
[0 0 18] 

m&&D N A±©JK*I©i«K:Mft1-*irett* *©M^&#t?D N A77^ 
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©5* *«fc«)i^ttlCtt-y^^C* v *©fe«)> *t^^7>f7^ 

tfJW9fc*M#»Tti*:fcS (Cassette-ligation mediated PCR& (Mo 
lecular and Cellular Probes, 6, 467-475) ) . £©#«&*«« bfc*V h# 
TfrJRStlTfc 1 ; (SSitOHOJmKARA LA PCR™ in vitro Cloning Kit) . 
$ CD D N A 0M® Kl«« -t 5 31 £ #T? t <5 .■ 
[0019] 

^ *9M!<Z>DNAU:, *»«©DNAJfe^*©IMH(«Ot»«JI« 5| B6* k ^* 
&+mXWM*ni***»3X*^** *»W©D.NA 

>f^'J ^^-^>3>CJ:»J. a^ftfltDNA^^^y-^feMtsrfc*^ 

§ So ny*SWB*©^ft#DNAtt,. M^.«SaitoP>©^ (Biochi.. Biophy 
s. Acta, 72, 619-629 (1963) HB*) fc£VM*K. S. Kirby©£& (Biochen.J. 
£ ,64,405,(1956)) ^SKliy^tS^i:^*- 
* [0 0 2 0] 

»fcf*DNA©MU fcftttDNA^^U-©*** n<C7» # 
jH-S/ay* PGR, KDNA©IMk DN A©«W&tf3t*S» W 

.^?^-fcbTMv*s*y:s:**i/*^K©«te*©#i*fck ^m#tc 

*<a&nT***»*©#ttfc»B**-fc#***- rn Sambro 
ok, J., Fritsch, E. F., and Maniatis, T. , "Molecular Cloning A Laborator 
y Manual, Second Edition", Cold Spring Harbor Laboratory Press (1989)* 

[0021] 

*»iH©DNA©^a-->^»ft*DNA9>f^y-©fMWIK:IK«a 
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,«UI«. JMMJCI*. PBR3 2 2. p TW V 2 2 8, pUWllB. P 
[00221 

«%. nneniHi mw. n«asss*j*. s*##3 779-5761 

*3-KUW«. tk. WW#1 caWMM**. £36##34 2~15 0 
5, Rtfa«##2 3 3 8-3 6 0 9 #. »im-ia6280#CB««>i'»«'9- • 
«»«M»DNAKn««BCM. 0RF-F2IC**ffl3*S. tfc. BSJ>JS# 

icatawwfc. «s8T8-i9628o#tcE««)*ss?iJit t- bh 

#»lWtttBWW«»»l~« 6 8 7 ^8-196280 

<tta»(B<DT3/S(fflis«. x*. #a. #*- x«ise%#o->--f n- 
xPTsx^AlIS3-^•i•5*®■e*^ T *' J:l, • rrT '- raRj 

. ;HN MU *<D«ft7* 

«r»/«W»«W=««" 7 0~8 0%«X, «t<M0~«5«U: 

ft#»(Ctt. WE r«»j tt. 2~18 0fi. fftKtt. 2-6 OB. ±y» 
* l/<ti2~5(BT-$>5. 
to 0 2 1] 

±B «.*i*fa-»o-XPTSxy*-fAiH:3MW(CII-«)*^f« 
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mnmmm. mx. *rau xtt&**ti*$K**Mm**x**z 

6««IK:j:o'C%»*»ati»«. &mmthX\t. 5,a-*n-XPTS 
RtfS/a-^n-^PTSX>^>fAIIft3-l ? «DNAfc«»-r«« 

[0 0 2 5] 

*fc, ±B© *** Xtt*fe*Kltt, 

* D - * P T Si>f>f All ft«*t*«4«©*#^ «*M©*V*K:|fc5 < 
«^fti?©35l8K:ft'B45«« (.utantXttvariant) %r£**l<&. 
[0 0 2 6] 

| E j|ft*«reS/a-^n-XPTSX^>fAIIft3-K'r«DNA*fettr 

^##3 7 7 9-5 7 6 l^^SSIffi^&tfSDNAXSUSI^^ 
■ «DNA*6PCRtWflCJ:9IWati^n^2:Xby>^x>b«s*ff 

fclcfcoT, s/ a -^.n-^PTSx>lf>fAiii:Mt»CH-©*>^K* 
3 -K**dna##&*u&. zrw* rxh-;>yx>h&MJ fctt. P 

>f>T';^XU ^ti<J:Uffi^*^DNA^±^A^yy^Xb*V^# 



11 — 189512 



[0 0 2 7] 
[0 0 2 8] 

- 9 n « > ftWW>ft*»* 2 CIB«©T § y ft 

. ■ ( J 

[0 0 29] 

*ft«©DNAtt, au*aoi«©s/a-yn-^ftua*«©*ft»c«« 
•rtrfctf-cftft. ptsu *(Dftftrt^©*ya*icPEPfe»«'r 

ft fc«>> £*J**<D±«K: PEP aWftftt §7^ ft*©*ftfc ®** JT * 
*ft ^-^D-XPTS^IU PEPftMfcb 

^©ftya*3*lt^T^^ft*©*fttt©A^e>tt*««*^^ & * 1 *' * 
, nyiliit-n s, a -iri3-x©*PTStt»e»nTv^v^ 

[0 0 3 0] 

*ft«©DNA**ftU ftft*ftftXtt««**ife^-^ a "-^f 

aammncftift t fe*»w© d NAt n u *ftft«ic*A-r « z * tc * * 

JMMIlc* «W#ftfl;anfc^-^n-3iPTSx>*-f ah 
S3- FtftDNAB, 3 y *ftM®*ftl*lcS»? BIMW^ftft^^ *~ 



TSx>1f-f AIIft3-F-r*DNAtt, iBtt**^^*^^ 1 
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0 TM*DNA±C«M**. ***** 

- * o p t s #mu WKttMl I* *m y r * % 

[0 0 3 1] 

^ fc ««3y*/t^?y«rA»icii#**ifc«i*« < Int - J - Syst - Bact 

eriol., 41, 255 (1981)) , *^U^^r'J^I^«i^^^ 
[0 0 3 2] 

ayfr/tJ^ytfA-T-fehTS/K^-r^A 

3 y */t*?y *a • y y * a (3 y */t*^y • 
^i/if/t^^y^A- y?xi* (ay*/t^y«rA- 

#A) 



l 1 - 1 8 9 5 1 2 



C l^^a)^^^cBv^Te#«i^^^'<^^-^^• t ^ pAM330 ( * 

N «58^BIWM»M) , PHH1519 (#HBg58-77895#^#M) 

fcbttt, kto*o«W6W. ft. 

Jttf B«HW6«i05Me#*ft^o r *ic»bfe. *sc«MUM 



[0 0 3 4] 

PAJ655 Xfct9fc7 * 39AJ11882 (FERM BP-136) 

in A* *r m- V WSWSH8201 (ATCC39135) 
PAJ1844 ^x9tT'39AJ11883(FERM BP-137) 

n9*A* mW'f W^iSR8202(ATCC39136) 
PAJ611 i»x9tT-39AJ11884(FERM BP-138) 
PAJ3148 mr\ »f!tt-r W^SR8203(ATCC39137) 
PAJ440 A*fW-X*7*f9XAJ11901(FERM BP-140) 
P HC4 I»x9tr-39AJ12617(FERM BP-3532) 
PHSC4 j»x9tT-39AJ12571(FERM BP-3524) 
[0 0 3 5] 

^DNA^tf^^-^^^ SlCiAt5IClt 
3lbTDNA<D»ittft*«* (Mandel,M.and Higa,A.,J. Mol. Biol., 53, 
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IN U970)) ^WX^nWV>t«6 a «^Ui4, * 

C B ,.ils.n,G.A.»nd Yonng.F.E., Gene, 1, 153 (1977)) »**. »5V^tt. 

dChoe.,S.N.,Holec. Gen. Gene,., 168, 111 (1979) ;Bibb,M. J. ,Nard, J.M.and 
Ho P .ood,O.A.,Natore, 274 , 398 (1978);Hinnen,A. , Hicks, J. B. and Flnk.G.R. ,P 
roc. Natl. Acad. Sci. USA, 75 1929 (1978)) , WW** 
- 2 0 7 7 9 1 
[0 0 3 6] 

[0 0 3 7 J 

<l>*l/lirf>*i>*A • 9? ^7-^*^12036 (FERN BP-734) ®S8 
fcttDNAODD">f V A -f ? 'J f4 * - * 3 yK * S * * 

,D-*5g/L. tfU^r-VlOg/U S*x*X(Yeast Extract) lOg/L. Ml 5g 

Bacterial Genecic DNA Parif !«.«-*» h (Advanced Genetic Technolo 
giesC.rn.aS) SSfcWHAtt. "«« « 

A : 10-Mb D X-HC1 (1*7.5) . 1«N EDTA-2Na) 50a n?*JBl/fe. 

'iffillltcaffitfeSSfeftDNAtCO^T. Holecnlar Cloning A Laboratory 
Nannal, Second Edition, Cold Spring Harbor Laboratory Press (1989)KS* 

7*n-*«a*»<C«C fe . ?n-^bT. PSSH30 («M¥8-196280#> ± 
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[0 0 3 9] 

M^j^€->3^M, /^K^2*PS*l, 0RF-F2i:0RF-F3^ 

mvmm * nvm-t & z 1 1 v 

[0 0 4 0] 

®z?cm^)mmht, a pcm. Mtroariu" la pgr™ in vitro cio 

[0 04 1] 

K*at£C6«KMtl OSm (Spel. ECOT14I, Nhel, PstU EcoT22U Bgll 
I, MI. XhoK Sail. Aval) feJBHT*£!MSbfe- 

[0 04 2] 

NA*EcoT14L P*U BgllK MU XhoK A^n?WbfcWiftmv^fc«*IC, ■ 
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[0 0 4 3] 
1*11 



i 

2 
3 
4 
5 
6 
7 
8 
9 
10 



CGTCTTGCGAGGATTCAGCGAGCTG (1H^J#^9) 
AGCTGGATTTCGGCCATGAATTCTA (B!#l##10) 
GATCTGTTCGGTCCGCAATCACT (IB#J##11) 
CACTGGTGGAGATGTTCCCTCAGAT (ffi#!##12) 
CATCTTCGCAACCGCATCCATGGCC (^#-^13) 
CGCGCAGGGTGCAGGATGTTTGGC (IB#I#^14) 
GGGCCTTGCAGGTGCTTCAGGTGTC (ffi#l##15) 
CCGCTGTTCTTGGTATTACAGAGCC (BB?1I##16) 
GCAGCGTCAGCGATGCCATGTTTGC (B2#l##17) 
GCTTGGCTCAGGTGTTGCGATCGTC (E#i#^18) 



(3159-3183) 
(3179-3203) 
(4189—4212) 
(4209—4233) 
(4801-4825) 
(4831-4854) 
(4888—4912) 
(4914-4938) 
(5322-5346) 
(5356-5380) 



[0 04 4] 

. ^ftfla)HAftP8tI*fettBartIT!«»fbfelWAfcliaiCbfe»#K:, 
[0 04 5] 



**PCiftffofcfc^ ®MilbTEcoT14^^DNA^PstI^ 
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[0 0 4 9] 

£2 fr*ORF 



p. pentsaceus 
B. snbttHg 



S.xylosus 



scrA 
-treP- 



scrA 



48.8 

Enzy«eIIscr 

-trehal^speei^-eftzy^™ — 48^4- 

tt , 52.2 
Enzyaellscr 
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S.mtaia scrA Enzy»eIIscr 45 ' 4 

S. typhinurium 

plasnid pUR400 scrA Enzynellscr 



[0 0 5 0] 

-Udk#l2] 5/a^n-XPTSX^f>fMl3 
$81^ M*^©****"***'* (01) . ^^/t 

2 1) ft^TF«IWIbfcit.II«3i»^*' TA*0-^*^ 
[0 0 5 1] 

OTTACIKIGiiCGAiCATGTa (S?JS# 1 <0*S##5947~5924 l Cffia) 

• «l£ttU ?5*5KpaSB&«*Ufe. *C HSB*B-lWtU 
u(M fHHaM*ID fc*KU *»X*Kf«rfc»«bfc. ■ 



#¥11-189512 

rami** HB<B-mc-cfWH,tiwa9»k«»«- »««*« fc (a 

2) o 

uiwwartMtt. ui2036/#isn»**^J/y25^- 

tttflHKS:/ „_HC*V-MMfc9 10 3 ~10 5 cf uSKtC&S * * WW 0 

-everts. pcRtctyttfSbfe. r©»*a*««:Msit**tfc. 

10 0 5 4] 

1./U 0.5g/U F,S0 4 0.002,/dU HnSO, 0.002,/dl. 

g /L If**^ 2000«/U DL-***--^/". *^ 8 /U PH6.6) CT3 

[0 0 5 5] 



0** 
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AJ12036 
YdSl 



[0 0 5 6] 



63tw Wa -yn-XPTsm^39*Sltt®W*« a 



[0 0 5 7] 

SEQUENCE LISTING 
<110> (Ajinonoto Co., Inc.) 

[0 0 5 8] 

<120> ^-^n-^PTSX>if>fi,Il5:^-^ DNA 
<130> P-6376 
<141> 1999-07-02 



<160> 21 



<170> Patentln Ver. 2.0 



<210> 1 



^1 1-1 89 5 1 2 



<211> 5969 
<212> DNA 

<213> Brevibacteriu. lactofer.entum 

<220> 
<221> CDS 

<222> (3779).. (5761) 



<400> 1 
agtccgtcga 

acgctcccgt 
gaacccatgg 
tctgcagttt 
caacagcagg 
cgtcctatgc 
atcaagaaaa 
gggtgattga 
cagcacctaa 
atcttcataa 
ggaacaccgc 
cggcgccggc 
tcctgctgtg 
aaaacccgga 
gaaaaggttg 
tcgatctctg 
ataccactac 
atttgttcaa 

^tgctgcggc- 

ccgatggaac 



cgccaccatt gatgtggtgg 
cggcgtggag tggggtcatt 
tgttccttgt gggttgaggg 
ttaagttatg catcatcagc 
cctcaagtcc gaagataatt 
ttgctggaag gaaccaaata 
tgcaggtcaa gcagttaaaa 
tggctttctc caactcgaaa 
aaacgcagga ttccaccccg 
tcacggtgga aacggtggcg 
gcagtatcac cgcgaacatg 
tgacgcactg gcagcgcagg 
cggcattcac ctcgagggcc 
tttcattttt cccggcaacc 
gatcaaatcg atcacagtag 
cgcagcgcac cacatcattg 
cagcgcaatt gccttggcta 
tgcgatgcct ccgctgcatc 
-acgtgecggg-gaegeatatg 



tcaccgagct 
acgggtggga 
aacgagtgcg 
ttggaaggct 
aacctagatc 
acctcagaaa 
aaattgaggg 
acggcatcat 
aactccccac 
cgtttcctac 
gcacgaccgt 
tggaaaacct 
ctttcatcaa 
caacagatct 
cgccggaaac 
cttccttcgg 
aagagaaaaa 
atagggctcc 
ttgagttgat 



tgcggaggct 
tcacgccggt 
ggtgagaagt 
gaggtaattc 
cgtagacata 
gatggcagaa 
aagaattgtt 
cacggaactc 
gattgttccc 
gggaacgcag 
gatgttgcca 
tattcccttg 
cgcatgccgt 
tgcccgggtg 
tgacaatctt 
gcacactgat 
tgtgacggtc 
cggcagcgtg 
GgeegaeggG- 



ttctacatct 60 
gaaagttgcg 120 
ttttcaagtg 180 
agtagacctg 240 
agacatcata 300 
gtggtgcatt 360 
ccccccctcg 420 
tctggagaac 480 
ggttttattg 540 
gaccaggcga 600 
agcatggttt 660 
tgtgaagagg 720 
tgtggtgctc 780 ^ 
atccatgcgg 840 
tctgagcttc 900 
gcagattttg 960 
acggctacgc 1020 
ggcgctttgc 1080 
-g- tgcatttgg -1440- 



g8tceat cta .ctcttcea ac»,c g cctt t«tca,«c g ^.ccatg. 1200 
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aa.cc.cc aat.cca g ,c ***** «t«* ttt g aac.tc acctcacc. 26 
at.., g tc g c octets W ecatc.ee acet^ » 

.tc.,t.c,t .c,ccac.t. c.ca gggg ta t g ac g ctt„ c g ac g c g acc ctccacacct UN 
caacc.tc.c c g cta.aatt ctc gg tc,t g «c.at«c.a aatcctaa. tccaaccct. «. 
c,aatttt.t ..tctttrac tca,ac gg ec a^caaaa ..tccattt. gg tcatoa, g 
tacttta... ac^taaa, ctatcct.at tttaaa^ tcccaccat. .aaatcacta 1 
t ct g caaa g , c g a g caa g a, .tc^caaa, ca g tt.ca g t ec.aate.ca ecctte.ee, »M 
acaa gggtgg a,cctt gggg ctt.caaca. .atcctcacc ae tg a g tacc taccaa g a g c » 
teattceat g tat g aa g ct ggg8 aa gtg t cattc,a g ,a ct.c,a..c, ttctt gttgg 174 
at g a,tae g t ^actaacc ct.ac.at. aaaaca.e,a ctttaaaaec a.tccaaa. 180 
, g «c,ct.a cc.catc.ac atc.tt.at. »a g a gg ,cta ca.ecea.at ,.t.caaacc I860 
e tg a,cca«a c.aa^,.et g ca.a g tat g a g .caaa g a t c.et.ca.aa tcc.tt.aa. 92 
ttcaaatect t..catc gg c gg aaac gg ca catcctttc att^acca, e.tcttetet 1 80 
.tca^aet. acaaa^tcc u*W ccetaaaact .t^c, ae.etc.att M 
cttcaacacc atcaw teceaaccca c.cc.tcacc ca ggg «« gg g eac,tt g tc 

cc g e g c g caa aacatc.t.t ****** .«*«~ ' 
,ac, g t gg .a ***** cUcttctt. ccca..ttec atcct.t«a Ucacaacat ». 
.ecaccatca te.tt«at. aa g ca g ca g t atccaa g ct g g aa»ac g et g ateactaec g 228 
tc,c,t gg a g caattaaa.c t.c g cta g aa »caaaaa gg a aa.tact.«. t Kgg c«at g 2340 
cacac^aac tttcea.ttt .e.ccct.e. taccat.t.» etcctcc.ca ggg ca gg etc 2400 
aa tg ,tccc, ae gg aa« g ta c g tc g a tgg a .ataccetec actctacta cccac^t 2460 
cca^tttcc eettccacc aaa^acc gg ct...ctc aeaccaccae .cctt^cc 2520, 
gg ace.ca.c rat W. .accacct. cce g ac g ctc ttt.ccc gg . t g catcctat 2580 
.acc^t, .at.ct.ttc ^ .tatttact. .c^acact taaacttttc 284 
t acacc gg ca acctaaaaat tg ac gg a,a g c^ca cccaaaacct t.tc.aa.tc 270 
gag8 acccaa ct^t.,t ...C.c»«t eate.cc.tt ccctaaaaa tce.ctt„c 276 
.acaccc. cca.c«t caeaceccat ,acc.c.ate ccat^tca. ccct^t 28 
^^^^^^^ 

J x ♦+ taarr-tcaet 2940 



-fatggiibb- — v & „ 

ttctcceets aaatcacctt tgacctcagt 2940 
taccgctcga cagatcttga aaactgggaa ttctccggtg a 




^H-1 89 5 1 2 

Mtg caea.c c, gg ttct g c tc^atctc g «ccc g at g g ctacat g t g gg aat g cccc 3000 
acttttta .ctt.c, t g aa g aaact gg c g aa g atc U~*» ^ « 
ccacaa^t t.acc.at ccac g at g a g g ttactcaet ac.aa.ctc t g acca g t 

^ tc^ct . «— * n ™z2 

t gg atttc g g ccat g aatt ctac g cacc g ca gg t tg ca g taaac^ttc ^ 

* o«« a rr raacaettgc acaggaagga 
ete^wct »»ct 8 ecc 8C8 ca 8 8 at 8 atcacc 

tggg t g c,ct g cct g act g t .cccc.caa. ct.cat«t g c .caaccac* .atctacca 

r ct e«e ~~ — «~- ctgtattag8 uc, t; I 

tec g a g ta g — -amce ctc g a g t ggg ttUtct*. ~ 

„ W U c^ct.. g taaaacct g ~ ^ 

a,aataca g ^ — ~ £ 

^t .cactat, catataaa, wtctttt, «» 

acaaataett c g caaa t cc c,^ cacaaataaa c^tttaat a« g ttt«c » 
ttttg ,,c»a acattcat* c tg aatattt tt g tttcttc c Cgg ttaa gg agaaattc 3m 

. ,.,'»!, rln Arg He Leu Arg Asp He Gly Gly 
Met Asp His Lys Asp Leu Ala Gin Arg 11 

5 - 10 15 

J. g ac aao att g tc g cc .ce «ca eao t g t g ca ac g Ct tta c g c etc 3874 

20 » 30 

V„ Lea Lys Asp Ihr Lys asp ,a. Asp A« G.a Set U« Asp Asp Asp k 

35 » 45 

„ »t. «a act gg c gg c at g ttc cau ate ate 3970 
eea „at et g aaa we aec ttt isaa act gg e 

55 60 

50 , „»t «t« *at eat g tt tte aaa gaa ete gat g ae gca 4018 

g tc ggg eea gg c g at gtg gat c« « 

_ii ,1 li. ni? Yal P 1 " Lys rJ a-Lcu nM» »*■> Ma 

_ JW _ G j^f! M -Cly AspJW-^sp-K. ^ 

65 70 75 



ft? 1 1 - 1 8 9 5 1 2 



ac c tec aaa 8 ac ate «c« tee ,c, m ca g ete aaa g .t g tt t U 4066 
Thr Ser L»s Asp I.« A» W See Thr Gl. 61. Lea Lys Asp V»» Val 
85 90 95 

U . Asa Asa A.a Asa Trp Phe Ser Ar g Ala Va. L,s Val Lea Ala Asp 
100 U0 

„. Phe V.. Pro Lea II. Pro II. Lea Val Gl, Gl, Gl, Lea Lea Met 
115 120 

U . „e Asa As. Va. Lea Va, Ala G.a Asp Lea Phe Gl, Pre Gl. Ser 

135 140 

130 

ct g .U ». at. ttc ect ea g ate a g e „, .« « •«« ~ « 
L ea Va. Gla Me, Phe Pro G.a I.e Ser Gl, Va. Ala G.a He. U. Asn 

160 



150 155 



4306 



170 175 



Thr A.a Thr L,s Ar g Phe Gly Gl, Asa G.a Phe Lea Gl, Ala Gl, He 



4354 



180 



185 I 90 



G„ Met Ala Me, Va. Phe Pro Thr Leo Va. Asn Gl, T* Asp Va. A.a 

195 200 205 

«. Thr Met Thr Ala Gl, G.a Met Pro Met Trp Ser Lea Phe Gl, Lea 

215 » 
_ <at _« t t_*ct-oa^-^ 



440% 



4450 



_4498_ 



ft¥ 1 1 - 1 8 9 5 1 2 



225 

gtc tct 
Val Ser 

atg ggc 
Met Gly 

acc ggc 
Thr Gly 



tgg att 
Trp He 



ggt gac 
Gly Asp 
290 
cca gtc 
Pro Val 
305 

act ggt 
Thr Gly 

cag ggt 
Gin Gly 



cag ggt 
Gin Gly 



act gca 
Thr Ala 
260 
ttc ctt 
Phe Leu 
275 

ttg ctg 
Leu Leu 



230 
ctg gca acg 
Leu Ala Thr 
245 » 
gac ttc ctg 
Asp Phe Leu 



acg ttc att 
Thr Phe lie 



ggc ggt 
Gly Gly 



ctg cac 
Leu Bis 



etc aag 
Leu Lys 



gga tec 
Gly Ser 
340 
gca gca 
Ala Ala 
355 

ggC ctt 
Gly Leu 



gca cac ggt 
Ala Bis Gly 

295 

ctg ctt ttc 
Leu Leu Phe 

310 
cag tec ttc 
Gin Ser Phe 
325 

ttc ate ttc 
Phe He Phe 



ate gag aag 
lie Glu Lys 

250 

ate acc cca 
He Thr Pro 

265 
get att ggt 
Ala He Gly 
280 

ctg cag gga 
Leu Gin Gly 



235 

ttc ctg 
Phe Leu 



cac aag 
Bis Lys 



gtg ttg 
Val Leu 

cca gca 
Pro Ala 



ggt ctg gtc 
Gly Leu Val 



tgt ttg gca 
Cys Leu Ala 



gca ggt get 
Ala Gly Ala 



ccg ecu att 
Pro Pro lie 

330 

gca acc gca 
Ala Thr Ala 

345 
gtg ttc ttc 
Val Phe Phe 
360 

tea ggt gtc 
Ser Gly Val 



etc tat 
Leu Tyr 
300 
tac tea 
Tyr Ser 
315 

gag ctg 
Glu Leu 



act ctg 
Thr Leu 
270 
atg cgc 
Met Arg 
285 

gat ttc 
Asp Phe 



240 
cga etc 
Arg Leu 

255 

ctg etc 
Leu Leu 



4546 



4594 



tgg gtg 
Trp Val 

ggt ggt 
Gly Gly 



4642 



4690 



cca ate 
Pro lie 

gag ctg 
Glu Leu 



tec atg 
Ser Met 

eta gcg 
Leu Ala 



tec get 
Ser Ala 



gee aat 
Ala Asn 
350 
aag agt 
Lys Ser 
365 

gtt ctt 
Val Leu 



gtt ate 
Val He 
320 
ttc aac 
Phe Asn 
335 

ate gcg 
lie Ala 



4738 



4786 



4834 



gaa aag 
Glu Lys 

ggt att 
Gly He 



4882 



4930 



♦ , a t c ttc ggt gtg aac ctt cgc ctg cgc tgg ccg ttc 4978 
aca gag cct gcg ate ttc ggi sus 
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Thr Glu Pro 

385 

tac att ggt 
Tyr He Gly 



Ala lie Phe Gly Val 

390 

acc gca get 
Thr Ala Ala 



ttt gat ate 
Phe Asp He 



gtt tct att 
Val Ser lie 

435 

gtt acc ttt 
Val Thr Phe 

450 
ttg gtt cgc 
Leu Val Arg 
465 

gtg cct gca 
Val Pro Ala 



tea aac gat 
Ser Asn Asp 



ate ggt 
lie Gly 
405 
aag gca 
Lys Ala 
420 

gat get 
Asp Ala 



Asn Leu Arg Leu Arg 

395 

ggc get ttg 
Gly Ala Leu 



gtt gcg ttg 
Val Ala Leu 



gtc ate 
Val lie 



cgc aac 
Arg Asn 



gca ctg age 
Ala Leu Ser 
515 

tea ggt gtt 
Ser Gly Val 



gga acg 
Gly Thr 
485 
tec acc 
Ser Thr 
500 

age gtc 
Ser Val 



cca gat atg 
pro Asp Met 
440 

gca ttc ggc 
Ala Phe Gly 

455 
ggc age att 
Gly Ser lie 
470 

acc aaa gec 
Thr Lys Ala 



ate ggt 
lie Gly 
410 
ggc get 
Gly Ala 
425 

gtc atg 
Val Bet 



gca ggt ttc 
Ala Gly Phe 



gca gcg 
Ala Ala 

gat cca 
Asp Pro 



ate ate cag 
He He Gin 



gcg ate 

_Ala_IIe. 



age gat gec 
Ser Asp Ala 

520 

gtc ccc acc 
jiaJ-PxoJhr- 



gaa gca 
Glu Ala 
490 
gca cct 
Ala Pro 
505 

atg ttt 
Met Phe 



ttc ttg gtt 
Phe Leu Val 
445 

att get tat 
lie Ala Tyr 

460 
gat gca acc 
Asp Ala Thr 
475 

gaa gca ccc 
Glu Ala Pro 



Trp Pro Phe 
400 

att gca etc 
He Ala Leu 

415 
ttg ggt gtt 
Leu Gly Val 
430 

tgc gcg gta 
Cys Ala Val 



5026 



5074 



5122 



ggc ctt tac 
Gly Leu Tyr 



5170 



ttg acc ggt 
Leu Thr Gly 



aag ggg 
Lys Gly 



gec age gga 
Ala Ser Gly 

525 

cag ctg gtt 
Gin Lea Val 



get get cca 
Ala Ala Pro 
480 

gca gaa ttt 
Ala Glu Phe 

495 
gaa get ate 
Glu Ala lie 
510 

aag ctt ggc 
Lys Leu Gly 



5218 



5266 



5314 



5362 



tea cca gtg 
jter Pro Val 



5410 



530 



535 



540 
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5554 



5602 



5650 



ag c 8g a ,a g ate g t, tf. «« ttc cca tot * cac g ct Uc g ca g tc 5458 
Se, C„ L,s He V,! Va, AU Ph e Pro Be, 0., BU A.a Phe Ma . 

550 555 

545 ,t **t tec aat gtg gat ate ttg atg cac att 5506 

cgc act aag gct gag gat ggt tec aat gig g 

Arg Thr Lys Ala Glu Asp Gly Ser As* Val As P He Leu Met Hi. He 

565 570 575 

580 b8& 
a„ ca g „c sat 8 aa g tc aaa «ca m 8 a g et g ct g t.t «c «at 

595 600 
.« rat 8 oc att a, g ,ct «ca «t tat « sta ace ,o g cc g att g tt 

g » tcg aat tac aa g aa, a« ^ cot g ta aao act tac «t tt g «c 

, , * TKr rlv Pro Val Asn Thr Tyr Gly Leu Gly 
yal Ser Asn Tyr Lys Lys Thr Gly Pto.vai a 

630 

" att «aa „ «. aao ct, etc aac g tc .a aa g aaa g aa g e g 5746 

645 650 655 

gtg cca .ea aca ce, taa g ,t g aa, cctt^t tc^acaca. g tta g act, g 5801, 

Val Pro Ala Thr Pro 

660 

^.ac tctaccatc ttt g acacc g g tacec g t,c .cttc^at tttaaaect g 5861 
tcat^tc ,t g tacct g t .t^cac ecc g caatct tcaccccaca « 
tt gg acat g t tc g tte, g c, atatttt** ee g e tg a, 



5698 



<210> 2 
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<211> 661 
<212> PRT 

<213> Brevibacteriua lactofernentum 



<400> 2 

Met Asp Bis Lys Asp Leu Ala Gin Arg lie Leu Arg Asp He Gly Gly 
x 

He Val Ala Ala Ala His Cys Ala Thr Arg Leu Arg Leu 



Glu Asp Asn 

oc 30 
20 Zb 



Val Leu Lys 

35 



Asp Thr Lys Asp Val Asp Arg Gin Ser Leu Asp Asp Asp 



40 45 



Pro Asp Leu Lys Gly Thr Phe Glu Thr Gly Gly Met Phe Gin lie He 



50 



55 



60 



Val Gly Pro Gly Asp Val Asp His Val Phe Lys Glu Leu Asp Asp Ala 

70 75 80 

65 70 

Thr Ser Lys Asp He Ala Val Ser Thr Glu Gin Leu Lys Asp Val Val 



85 



90 



95 



Ala Asn Trp Phe Ser Arg Ala Val Lys Val Leu Ala Asp 



105 H° 



Ala Asn Asn 

100 

lie Phe Val Pro Leu lie Pro lie Leu Val Gly Gly Gly Leu Leu Met 



115 120 125 



Ala lie Asn Asn Val Leu Val Ala Gin Asp Leu Phe Gly Pro Gin Ser 

130 135 140 

L eu Val Glu Met Phe Pro Gin lie Ser Gly Val Ala Glu Met lie Asn 

ice 160 
145 150 155 

Leu Met Ala Ser Ala Pro Phe Ala Phe Leu Pro Val Leu Val Gly Phe 

165 1™ 175 



180 



185 I 90 



!$sfl 1-1 8 9 5 1 2 



Gly Met Ala Met Val Phe Pro Thr Leu Val Asn Gly Tyr Asp Val Ala 

195 200 205 

Ala Thr Met Thr Ala Gly Glu Met Pro Met Trp Ser Leu Phe Gly Leu 

210 :-215 220 

Val Ala Gin Ala Gly Tyr Gin Gly Thr Val Leu Pro Val Leu Val 

230 235 



Asp 



240 



225 

Val Ser Trp He Leu Ala Thr lie Glu Lys Phe Leu His Lys Arg Leu 

245 250 255 

Met Gly Thr Ala Asp Phe Leu He Thr Pro Val Leu Thr Leu Leu Leu 

260 265 270 

Thr Gly Phe Leu Thr Phe lie Ala lie Gly Pro Ala Met Arg trp Val 
275 280 285 

Leu Ala His Gly Leu Gin Gly Leu Tyr Asp Phe Gly Gly 

300 



Gly Asp Leu 

290 295 
Pro Val Gly Gly Leu Leu Phe Gly Leu Val Tyr Ser Pro lie Val lie 

310 315 



320 



305 

Thr Gly Leu His Gin Ser Phe Pro Pro He Glu Leu Glu Leu Phe Asn 

325 330 335 

Gin Gly Gly Ser Phe lie Phe Ala Thr Ala Ser Met Ala Asn lie Ala 

340 345 350 

Gin Gly Ala Ala Cys Leu Ala Val Phe Phe Leu Ala Lys Ser Glu Lys 

355 360 365 

Leu Lys Gly Leu Ala Gly Ala Ser Gly Val Ser Ala Val Leu Gly He 

370 375 380 

Thr Glu Pro Ala lie Phe Gly Val Asn Leu Arg Leu Arg Trp Pro Phe 

395 400 



385 390 

He Gly He Gly Thr Ala Ala lie Gly Gly Ala Leu lie Ala Leu 

am 415 



Tyr 



.405- 



Phe Asp 



He Lys Ala Val Ala Leu Gly Ala Ala Gly Phe Leu Gly Val 
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420 425 430 

Val Ser lie Asp Ala Pro Asp Met Val Met Phe Leu Val Cys Ala Val 

435 440 445 

Val Thr Phe Vat lie Ala Phe Gly Ala Ala lie Ala Tyr Gly Leu Tyr 

450 455 460 

Leu Val Arg Arg Asn Gly Ser lie Asp Pro Asp Ala Thr Ala Ala Pro 
465 470 475 

Val Pro Ala Gly Thr Thr Lys Ala Glu Ala Glu Ala Pro Ala Glu Phe 

485 490 495 

Ser Asn Asp Ser Thr lie lie Gin Ala Pro Leu Thr Gly Glu Ala lie 

500 505 510 

Ala Leu Ser Ser Val Ser Asp Ala Met Phe Ala Ser Gly Lys Leu Gly 

515 520 525 

Ser Gly Val Ala lie Val Pro Thr Lys Gly Gin Leu Val Ser Pro Val 
530 535 540 

Gly Lys lie Val Val Ala Phe Pro Ser Gly His Ala Phe Ala Val 



550 555 560 



Ser 
545 

Arg Thr Lys Ala Glu Asp Gly Ser Asn Val Asp lie Leu Met His lie 

565 570 575 

Gly Phe Asp Thr Val Asn Leu Asn Gly Thr His Phe Asn Pro Leu Lys 

580 585 590 

Lys Gin Gly Asp Glu Val Lys Ala Gly Glu Leu Leu Cys Glu Phe Asp 

595 600 605 

He Asp Ala lie Lys Ala Ala Gly Tyr Glu Val Thr Thr Pro lie Val 

610 615 620 

Val Ser Asn Tyr Lys Lys Thr Gly Pro Val Asn Thr Tyr Gly Leu Gly 
625 630 635 640 



645 650 655 
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Val Pro Ala Thr Pro 

660 

[0 0 6 1] 
<210> 3 
<211> 44 
<212> DNA 

<213> Artificial Sequence 



<220> 

• x- ~t Artificial Sequence: Sau3AI cassette 
<223> Description of Artiticiai &equc« 



<220> 

<221> »isc_feature 
<222> (44) 

<223> complementary strand extends a single strand having 
a sequence of 3'-ctag-5' at this position in the 
direction of 5' froa 3' 

<400> 3 

'< gtacatattg tcgttagaac gcgtaatacg actcactata ggga 
[0 0 6 2] 
<210> 4 
<211> 47 
<212> DNA 

<213> Artificial Sequence 



1 1 - 1 8 9 5 1 2 



<220> 

<221> nisc_feature 
<222> (47) 

<223> complementary strand extends a single strand having 
a sequence of 3'-ttaa-5' at this position in the 
direction of 5' from 3' 

<400> 4 

gtacatattg tcgttagaac gcgtaatacg actcactata gggagag 
[0 0 6 3] 
<210> 5 
<211> 46 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: HindHI cassette 



<220> 

<221> misc_feature 
<222> (46) 

<223> complementary strand extends a single strand having 
a sequence of 3' -tcga-5* at this position in the 
direction of 5* from 3' 

<400> 5 

gtacatattg tcgttagaac gcgtaatacg actcactata gggaga 

t6-6-6-4-h 



<210> 6 
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<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: PstI cassette 
<220> 

<221> «isc_feature 
<222> (48).. (51) 

<223> complementary strand does not exist 



<400> 6 

gtacatattg tcgttagaac gcgtaatacg actcactata gggagactgc a 



<210> 7 
<211> 47 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Sail cassette 



<220> 

<221> «isc_feature 
<222> (47) 

<223> complementary strand extends a single strand havmg 
a sequence of 3*-agct-5' at this position in the 
- directi o n' o f 5' ff * 
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<400> 7 

gtacatattg tcgttagaac gcgtaatacg actcactata gggagag 
[0 0 6 5] 
<210> 8 
<211> 47 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Xbal cassette 

<220> 

<221> misc_feature 
<222> (47) 

<223> commentary strand extends a single strand having 
a sequence of 3'-gatc-5* at this position in the 
direction of 5' from 3' 

<400> 8 

gtacatattg tcgttagaac gcgtaatacg actcactata gggagat 
[0 0 6 6] 
<210> 9 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



47 



47 



<220> 

<m; ^ esGfi9 U ett ^-mm ^\ S e quenc e ; -pr-«er- 
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<400> 9 

cgtcttgcga ggattcagcg agctg 
[0 0 6 7] 
<210> 10 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



25 



<220> 



<223> Description of Artificial Sequence: primer for PCR 



<400> 10 

agctggattt cggccatgaa ttcta 
[0 0 6 8] 

<210> 11 
<211> 23 
<212> DNA 

<213> Artificial Sequence 



25 



<220> 



<223> Descript 



iption of Artificial Sequence: pri.er for PCR 



<400> 11 

gatctgttcg gtccgcaatc act 
[0 0 6 9] 

<210> 12 
<211> 25 



23 



<213> Artificial Sequence 
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<220> 



<223> Description of Artificial Sequence: primer for PCR 



<400> 12 

cactggtgga gatgttccct cagat 
[0 0 7 0] 

<210> 13 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



25 



<220> 

<223> Description of Artificial Sequence: primer for PCR 
<400> 13 

catcttcgca accgcatcca tggcc 
[0 0 7 1] 
<210> 14 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



25 



<220> 



<223> Description of Artificial Sequence: primer for PCR 
<400> 14 

cgcgcagggt gcagcatgtt tggc 



24 



<210> 15 




ft* J. 1-1 8 9 5 1 2 



<211> 25 
<212> DNA 

<213> Artificial Sequence 



<220> 



<223> Description 



ion of Artificial Sequence: primer for PCR 



<400> 15 

gggccttgca ggtgcttcag gtgtc 
[0 0 7 3] 
<210> 16 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



25 



<220> 



<223> Description 



ion of Artificial Sequence: pri-er for PCR 



<400> 16 

ccgctgttct tggtattaca gagcc 
[0 0 7 4] 

<210> 17 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



25 



<220> 



1 1 - 1 8 9 5 1 2 



<400> 17 

gcagcgtcag cgatgccatg tttgc 
[0 0 7 5] 
<210> 18 
<211> 25 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer for PCR 



<400> 18 

gcttggctca ggtgttgcga tcgtc 
[0 0 7 6] 
<210> 19 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: cassette 
primer 1 

<400> 19 

gtacatattg tcgttagaac gcggtaatac gactca 
[0 0 7 7] 

<210> 20 

— mi>^B 



<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: cassette 
primer 2 

<400> 20 

cgttagaacg cgtaatacga ctcactatag ggaga 
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